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Provided are a rear substrate surface polishing device polish-
ing a rear surface ol a substrate, a rear substrate surface
polishing system including the rear substrate surface polish-
ing device, a rear substrate surface polishing method used 1n
the rear substrate surface polishing device, and a storage
medium for storing a program implemented with the rear
substrate surface polishing method. In particular, the rear
surface of the substrate 1s polished by a substrate polishing
unit 1 accordance with information acquired from a prior
process performed prior to the polishing process of the rear
surface of the substrate at the substrate polishing unit. Fur-
ther, the substrate polishing unit polishes the substrate with a
polishing area determined on the basis of information
acquired from a prior process. Furthermore, the polishing 1s
performed by using any one or all of a plurality of substrate
polishing units determined on the basis of information
acquired from a prior process.

ABSTRACT

9 Claims, 6 Drawing Sheets
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APPARATUS FOR POLISHING REAR
SURFACE OF SUBSTRATE, SYSTEM FOR
POLISHING REAR SURFACE OF
SUBSTRATE, METHOD FOR POLISHING
REAR SURFACE OF SUBSTRATE AND
RECORDING MEDIUM HAVING PROGRAM
FOR POLISHING REAR SURFACE OF
SUBSTRATE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s based on and claims priority from Japa-
nese Patent Application Nos. 2010-138494 and 2010-

2143538, filed on Jun. 17, 2010 and Sep. 24, 2010, respec-
tively, with the Japanese Patent Office, the disclosures of
which are incorporated herein in their entireties by reference.

TECHNICAL FIELD

The present disclosure relates to an apparatus for polishing
the rear surface of substrate, system for polishing the rear
surface of substrate, method for polishing the rear surface of
substrate and recording medium having program for polish-
ing the rear surface of substrate.

BACKGROUND

In producing semiconductor components and flat panel
displays, various processes such as etching, coating, cleaning
or carrying ol a substrate are repetitively performed while
horizontally holding the rear surface of a substrate such as a
semiconductor water or a liquid crystal substrate by a sub-
strate holding unait.

Since the rear surface of the substrate contacts the substrate
holding unit when various processes are performed, convex
portions may be formed at the rear surface of the substrate.

While the rear surface of the substrate having the convex
portions 1s cleaned by a scrubber adopting a brush, it 1s
difficult to satisfactorily remove the convex portions and pla-
narize the rear surface of the substrate.

Therefore, a method may be conceived which planarizes
the rear surface of the substrate by polishing the entire rear
surface of the substrate uniformly using, for example, an
apparatus disclosed in Japanese Patent Application Laid-
Open No. HO8-71511.

SUMMARY

An exemplary embodiment of the present disclosure pro-
vides an apparatus for polishing the rear surface of a substrate
including: a substrate polishing unit which polishes the rear
surface of the substrate; and a control unit which controls the
substrate polishing unit. In particular, the control unit controls
the operation of the substrate polishing unit in accordance
with information acquired from a prior process performed
prior to the polishing process of the rear surface of the sub-
strate.

The foregoing summary 1s illustrative only and 1s not
intended to be 1n any way limiting. In addition to the 1llustra-
tive aspects, embodiments, and features described above, fur-
ther aspects, embodiments, and features will become appar-
ent by reference to the drawings and the following detailed
description.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a plan view illustrating a rear substrate surface
polishing system.
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FIG. 2 1s a plan view illustrating a rear substrate surface
polishing device.

FIG. 3 1s a front view 1llustrating the rear substrate surface
polishing device.

FIGS. 4A and 4B are front views illustrating a substrate
polishing unait.

FIG. 5 1s a diagram 1illustrating an operation of the rear
substrate surface polishing device.

FIG. 6 1s a diagram 1llustrating an operation of the rear
substrate surface polishing device.

FIG. 7 1s a diagram 1illustrating an operation of the rear
substrate surface polishing device.

FIG. 8 1s a diagram 1illustrating an operation of the rear
substrate surface polishing device.

FIG. 9 1s a diagram 1llustrating an operation of the rear
substrate surface polishing device.

FIG. 10 1s a diagram 1llustrating an operation of the rear
substrate surface polishing device.

FIGS. 11A to 11E are front cross-sectional views 1llustrat-
ing modified examples of the substrate polishing unit.

DETAILED DESCRIPTION

In the following detailed description, reference 1s made to
the accompanying drawing, which form a part hereof. The
illustrative embodiments described in the detailed descrip-
tion, drawing, and claims are not meant to be limiting. Other
embodiments may be utilized, and other changes may be
made, without departing from the spirit or scope of the subject
matter presented here.

When the rear surface of the substrate 1s polished by using
conventional devices, since the entire rear surface of the sub-
strate 1s polished umiformly, even a portion where the convex
portions are not formed 1s unnecessarily polished. As a result,
there 1s a concern that throughput may be reduced due to the
extended polishing time.

Moreover, since the polishing member 1s unnecessarily
abraded, the life span of the polishing member 1s shortened,
and the labor, time, or cost necessary for replacing the pol-
1shing member increases.

According to an aspect of the present disclosure, there 1s
provided a rear substrate surtace polishing device including;:
a substrate polishing unit configured to polish the rear surface
ol a substrate; and a control unit configured to control the
substrate polishing unit. In particular, the control unit controls
an operation of the substrate polishing unit 1n accordance
with information acquired from a prior process performed
prior to the polishing process of the rear surface of the sub-
strate.

In the rear substrate surface polishing device, the control
unit may control the substrate polishing unit with a polishing
range determined on the basis of the information acquired
from a prior process performed prior to the polishing process
of the rear surface of the substrate to perform the polishing
pProcess.

The rear substrate surface polishing device further includes
a plurality of types of substrate polishing units, and the con-
trol unit may control any one or all of the substrate polishing
units determined on the basis of the information acquired
from a prior process performed prior to the polishing process
of the rear surface of the substrate to perform the polishing
Process.

Therear substrate surface polishing device further includes
a substrate cleaning unit which cleans the rear surface of the
substrate, and the control unmit may control the substrate clean-
ing unit to clean the rear surface of the substrate after the rear
surface 1s polished by the substrate polishing unit.
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The substrate polishing unit may have a configuration in
which a polishing member 1s connected to a rotation shait via
a shock absorbing member which 1s formed of an elastic and
deformable matenal.

The polishing member of the substrate polishing unit may
be formed of a base material containing powders harder than
the substrate.

The polishing member may be formed 1n a brush shape in
which a plurality of brush bristles are implanted into a base.

The polishing member may be formed of a material harder
than the substrate, and the edge portion of the polishing
member contacting the substrate may be formed to be round.

The polishing member may be formed 1n a spherical shape
or a donut shape.

According to another aspect of the present disclosure, there
1s provided a rear substrate surface polishing system includ-
ing: a substrate polishing unit configured to polish the rear
surface of a substrate; a control unit configured to control the
substrate polishing unit; and a substrate carrying unit config-
ured to load and unload the substrate to the substrate polishing,
unit. In particular, the control unit controls an operation of the
substrate polishing unit in accordance with information
acquired from a prior process performed prior to the polishing
process of the rear surface of the substrate.

According to still another aspect of the present disclosure,
there 1s provided a rear substrate surface polishing method of
polishing a rear surface of a substrate by controlling a sub-
strate polishing unit using a control unit. In particular, the
control unit controls an operation of the substrate polishing
unit 1 accordance with mformation acquired from a prior
process performed prior to the polishing process of the rear
surtace of the substrate.

In the rear substrate surface polishing method, the control
unit may control the substrate polishing unit with a polishing,
range determined on the basis of information acquired from a
prior process performed prior to the polishing process of the
rear surface of the substrate to perform the polishing process.

In the rear substrate surface polishing method, the control
unit may control a plurality of types of substrate polishing,
units, and control any one or all of the substrate polishing,
units determined on the basis of information acquired from a
prior process performed prior to the polishing process of the
rear surface of the substrate to perform the polishing.

In the rear substrate surface polishing method, the control
unit may control the substrate cleaning unit to clean the rear
surface of the substrate after the rear surface 1s polished by the
substrate polishing unit.

According to still another aspect of the present disclosure,
there 1s provided a storage medium storing a program for
polishing the rear surface of substrate by controlling a sub-
strate polishing unit polishing the rear surface of the substrate
using a control unit. In particular, the control unit controls an
operation of the substrate polishing unit 1n accordance with
information acquired from a prior process pertormed prior to
the polishing process of the rear surface of the substrate.

In the storage medium storing the program for polishing
the rear surface of substrate, the control unit may control the
substrate polishing unit with a polishing range determined on
the basis of information acquired from a prior process per-
tormed prior to the polishing process of the rear surface of the
substrate.

In the storage medium storing the program for polishing
the rear surface of substrate, the control unit may control a
plurality of types of substrate polishing units, and control any
one or all of the substrate polishing units determined on the
basis of information acquired from a prior process performed
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prior to the polishing process of the rear surface of the sub-
strate to perform the polishing.

In the storage medium storing the program for polishing
the rear surface of substrate, the control unit may control the
substrate cleaning unit to clean the rear surface of the sub-
strate after the rear surface 1s polished by the substrate pol-
1shing unit.

According to the above-described configuration, the rear
surface of the substrate 1s polished by controlling the opera-
tion of the substrate polishing unit 1n accordance with nfor-
mation acquired from a prior process performed prior to the
polishing process of the rear surface of the substrate at the
substrate polishing unit, and thus, the rear surface of the
substrate may be suificiently polished. Accordingly, a reduc-
tion 1in throughput or a degradation of a substrate due to the
polishing of the rear surface of the substrate may be pre-
vented, and the life span of the polishing member may be
increased. Therefore, labor, time, or cost necessary forreplac-
ing the polishing member may be reduced.

Hereinaftter, a detailed configuration of the present disclo-
sure will be described by referring to the drawings.

As shown i FIG. 1, a rear substrate surface polishing
system 1 (e.g., a system for polishing the rear surface of a
substrate) has a configuration in which a substrate loading-
unloading table 3 1s provided at the front end portion of a
casing 2, and a substrate processing chamber 4 1s provided at
the rear portion of the substrate loading-unloading table 3.

A plurality of carriers 6 (e.g., 3 units 1n this example) are
placed on substrate loading-unloading table 3 while being
arranged 1n a left/right direction, where each of carriers 6
accommodates a plurality of substrates 5 (e.g., 25 semicon-
ductor waters).

Substrate loading-unloading table 3 i1s configured to load
and unload substrates 5 between each carrier 6 and substrate
processing chamber 4 provided at the rear portion thereof.

Substrate processing chamber 4 has a configuration in
which a substrate carrying device 7 1s disposed at the center
thereof, a substrate reversing device 8 and two rear substrate
surface polishing devices 9 (e.g., an apparatus for polishing
the rear surface of substrate) are disposed at the left portion of
the substrate carrving device 7 while being arranged 1n the
front/rear direction, and three rear substrate surface polishing
devices 9 are disposed at the right portion of substrate carry-
ing device 7 while being arranged in the front/rear direction.

Substrate processing chamber 4 receives one substrate 3
from a predetermined carrier 6 of substrate loading-unload-
ing table 3 using substrate carrying device 7 while the front
surface of substrate 5 faces upward, and substrate carrying
device 7 transfers substrate 3 to substrate reversing device 8.
The front and rear surfaces of substrate 5 are then reversed by
substrate reversing device 8, and substrate processing cham-
ber 4 receives substrate 5 from substrate reversing device 8
using substrate carrying device 7 while the rear surface of
substrate 5 faces upward. Substrate carrying device 7 then
sends substrate 5 to a predetermined apparatus for polishing
the rear surface of substrate 9 where the rear surface of sub-
strate 5 1s polished. Subsequently, substrate carrying device 7
carries substrate 5 from rear substrate surface polishing
device 9 to substrate reversing device 8 to reverse the front
and rear surfaces of substrate 5, and substrate processing
chamber 4 receives substrate 5 from substrate reversing
device 8 using substrate carrying device 7 while the front
surface of the substrate faces upward. Substrate 3 1s then sent
to a predetermined carrier 6 of substrate loading-unloading,
table 3 via substrate carrying device 7.
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Substrate carrying device 7 accommodates a substrate car-
rying unit 11 1nside a carriage chamber 10 extending in the
front/rear direction so as to hold and carry substrates 5 one by
one.

Substrate carrying umit 11 has a configuration in which an
arm 13 holding one substrate 3 1s attached to a running table
12 running 1n the front/rear direction so that arm 13 may be
reciprocated, elevated, and rotated with respect thereto.

Substrate carrying device 7 1s configured to carry sub-
strates 3 one by one using substrate carrying unit 11 between
substrate loading-unloading table 3 and substrate reversing
device 8, or between substrate reversing device 8 and each
rear substrate surface polishing device 9.

Substrate reversing device 8 1s configured to reverse the
front and rear surfaces of substrate 3 recerved from substrate
carrving device 7, and send substrate 5 back to substrate
carrying device 7 again.

As shown 1n FIGS. 2 and 3, each rear substrate surface
polishing device 9 includes inside a casing 14 a substrate
holding unit 15 holding substrate 5, first and second substrate
polishing units 16 and 17 polishing substrate 5, a substrate
cleaning umit 18 cleaning the rear surface of substrate 5, and
a detonized water supply unit 19 supplying deionized water to
the rear surface of substrate 5, where these units are accom-
modated. Substrate holding unit 135, first and second substrate
polishing units 16 and 17, substrate cleaning unit 18, and
deionmized water supply unit 19 are connected to the control
unit 20, and the operation thereof 1s controlled by control unit
20. Further, control unit 20 1s configured to control not only
rear substrate surface polishing device 9, but also substrate
carrying device 7 and substrate reversing device 8.

Substrate holding unit 15 has a configuration 1n which a
driving motor 21 1s attached to the center of the bottom of
casing 14, a disc-like turntable 23 1s horizontally attached to
a driving shait 22 of driving motor 21, three chucks 24 are
attached to the edge portion of the upper surface of turntable
23 at an interval 1n the circumierential direction to hold the
outer peripheral edge portion of substrate 5, and an elevatable
cup 23 covers the outer peripheral side of turntable 23. Con-
trol unit 20 controls the operation of driving motor 21 (e.g.,
turntable 23), the operation of chucks 24, or the elevation of
cup 23.

First and second substrate polishing units 16 and 17 are
disposed at the rear portion of casing 14 while being arranged
in the left/right direction, moving tables 26 and 27 extending
in the up/down direction are attached to the left rear side of the
bottom of casing 14 to be movable 1n the left/right direction,
arms 28 and 29 extending in the front/rear direction are
respectively attached to the upper portions of moving tables
26 and 27 to be elevatable, rotation shatts 30 and 31 extending
in the up/down direction are respectively attached to the lower
portions of the front end portions of arms 28 and 29 to be
rotatable, and polishing members 32 and 33 are respectively
attached to the lower end portions of rotation shafts 30 and 31.
Control unit 20 controls the movement of moving tables 26
and 27, the elevation of arms 28 and 29, or the rotation of
rotation shafts 30 and 31 (e.g., polishing members 32 and 33).

First and second substrate polishing units 16 and 17
include a polishing member cleaning unit 34 which 1s pro-
vided at the left wall of casing 14 to clean polishing members
32 and 33 or perform the maintenance thereof.

As shown 1n FIG. 4A, first substrate polishing unit 16 has
a configuration 1n which polishing member 32 1s attached to
the lower end portion of rotation shaft 30 via a shock absorb-
ing member 35 which 1s formed of a cylindrical elastic and
deformable material such as PVA. As shown in FIG. 4B,

second substrate polishing unit 17 has a configuration 1n
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6

which polishing member 33 1s directly attached to the lower
end portion of rotation shaft 31, where polishing member 33
1s formed of cylindrical PVA or the like soiter than polishing
member 32 of first substrate polishing unit 16.

As described above, first substrate polishing unit 16 has a
configuration 1 which polishing member 32 1s attached to
rotation shatt 31 via shock absorbing member 35. Accord-
ingly, even when substrate 5 1s warped or bent, polishing
member 32 may polish the front surface of substrate 5 along
the warpage. For this reason, the front surface of substrate 5
may be satisfactorily polished without being partially pol-
1shed or scratched.

First and second substrate polishing units 16 and 17 are not
limited to have the configuration shown 1n FIG. 4, but may
have a different configuration. For example, as shown 1n FIG.
11A, first and second substrate polishing units 16, 17 may
have a configuration 1 which a communication hole 36 1s
formed at the center of polishing member 32 (33) and a fluid
(e.g., a liquid such as deionized water, or a gas such as an inert
gas) 1s discharged from communication hole 36 along with
the upward movement of polishing member 32 (33). When
polishing member 32 (33) 1s formed 1n a cylindrical shape,
there 1s a concern that the lower end surface of polishing
member 32 (33) may adhere to the front surface of substrate
5 after polishing and substrate 5 1s also lifted up with the
upward movement of polishing member 32 (33). However,
since a fluid (e.g., delonized water or nert gas) 1s discharged
from communication hole 36 along with the upward move-
ment o polishing member 32 (33), polishing member 32 (33)
may be easily separated from substrate 3.

The present disclosure 1s not limited to the configuration in
which polishing member 32 (33) 1s formed of ceramic or a
grindstone, a material harder than substrate S which 1s a
member to be polished, and polishing member 32 (33) may be
formed of a base material containing powders harder than
substrate 5. For example, when substrate 5 1s formed of sili-
con, polishing member 32 (33) may be formed of nylon as a
base material containing powders of silicon carbide, alumina,
diamond, or the like. The particle diameter of the powder may
be about 1 mm or less. Further, powders may be mixed with
the base material by kneading or adhering. Likewise, when
polishing member 32 (33) 1s formed of a base material con-
taining powders harder than substrate 3, the front surface of
substrate 3 may be satisfactorily polished by the powders and
polishing member 32 (33) may be prevented from adhering to
the front surface of substrate 5.

As shown 1n FIG. 11B, first substrate polishing unit 16 may
have a configuration 1n which a pedestal 32 1s attached to the
lower end portion of rotation shait 30, and a polishing mem-
ber 46 1s attached to the lower surface of pedestal 52 via shock
absorbing member 35, or the edge portion of the lower end
surface of polishing member 46 contacting substrate S may be
formed to be round. Alternatively, polishing member 47 may
be formed 1n a spherical shape as shown in FIG. 11C, orin a
donut shape 1n which a tubular member 1s disposed 1n an
annular shape as shown 1n FIG. 11D. Further, the diameter of
polishing member 32 may be formed as small as possible, and
in this case, a plurality of thin polishing members may polish
substrate 5. Also, a communication hole may be formed at the
center of each of polishing members 47 and 48 to discharge a
fluid therethrough.

Further, as shown 1n FIG. 11E, polishing member 49 may
be formed in a brush shape in which a plurality of brush
bristles 51 are implanted into a base 50. In this case, brush
bristle 51 may be formed of a base material containing pow-
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ders harder than substrate 5 so that brush bristle 51 1s tlexible
and the front end portion of brush bristle 531 contacting sub-
strate 3 1s round.

In this manner, the lower edge portion of the polishing
member 1s formed to be round, 1n a spherical shape, a donut
shape, or a brush shape, or 1s formed to have a smaller diam-
cter. Accordingly, even when substrate 5 1s warped or bent,
the polishing member may polish the front surface of the
substrate 35 along with the warpage upon polishing substrate
5. For this reason, the front surface of substrate 5 may be
satisfactorily polished without being partially polished or
scratched. Further, since the contact area with respect to sub-
strate 5 becomes smaller than that of the cylindrical shape, the
polishing member may be prevented from adhering to the
front surface of substrate 3.

Further, 1n rear substrate surface polishing device 9, any
one of hardness, a material, and a configuration of polishing
member 32 of first substrate polishing unit 16 1s different
from that of polishing member 33 of second substrate polish-
ing unit 17. However, the present disclosure 1s not limited to
the case where two different types of first and second sub-
strate polishing umits 16 and 17 are used as the substrate
polishing unit. That 1s, three types or more of substrate pol-
1shing units may be provided, one type of a substrate polish-
ing unit may be provided, or one type of a plurality of sub-
strate polishing units may be provided.

Substrate cleaning unit 18 has a configuration 1n which a
moving table 37 extending in the up/down direction 1s
attached to the right rear side of the bottom of casing 14 to be
movable in the left/rnight direction, an arm 38 extending 1n the
front/rear direction 1s attached to the upper portion of moving
table 37 to be elevatable, a rotation shait 39 extending 1n the
up/down direction 1s attached to the lower portion of the front
end portion of arm to be rotatable, and a brush 40 serving as
a cleaning member 1s attached to the lower end portion of
rotation shaft 39. Control unit 20 controls the movement of
moving table 37, the elevation of arm 38, or the rotation of
rotation shait 39 (brush 40). Further, the cleaning member 1s
not limited to brush 40, and may be a sponge, two tluid
nozzles, or the like.

Substrate cleaning unit 18 includes a brush cleaning unit 41
which 1s provided at the right wall of casing 14 to clean brush
40 or perform the maintenance thereof.

Deilonized water supply unit 19 has a configuration in
which a flow control mechanism 42 1s attached to the left front
side of the bottom of casing 14, a nozzle 43 1s connected to
flow control mechanism 42, and deionized water 1s supplied
from the front end of nozzle 43 toward the center of the front
surface of substrate 5.

Rear substrate surface polishing system 1 has the above-
described configuration, and the operation thereof 1s con-
trolled by control unit 20 in accordance with various pro-
grams stored 1n a storage medium 44 to process substrate 5.
Here, storage medium 44 stores, for example, various setting
data 1items or various programs such as a rear substrate surface
polishing program to be described later, and may be config-
ured as a memory such as a ROM or a RAM, or a disc-like
storage medium such as a hard disc, a CD-ROM, a DVD-
ROM, or a flexible disc which may be obtained in the market.

The rear surface of substrate 5 1s polished by rear substrate
surface polishing device 9 1n accordance with the rear sub-
strate surface polishing program stored 1n the storage medium
provided 1n control unit 20, as described below.

The rear substrate surface polishing program first acquires
information related to a process at a preceding step (an
upstream-side step) performed earlier than the polishing step
of the rear surface of substrate 5 using control unit 20.
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Here, information related to the process at the preceding
step performed earlier than the polishing step of the rear
surface of substrate 5 may include, for example, information
on the position where the rear surface of substrate 5 1s held
(e.g., the position where a convex portion may be formed at
the rear surface of substrate 5), and information on the size or
the position (e.g., the height or the area) of the convex portion
detected by actually measuring the rear surface of substrate 5.

The information related to the process at the preceding step
of substrate 5 may be input to control umt 20 using an 1nput
device 45 connected to control unit 20 or may be mput to
control unit 20 via on-line from a substrate processing device
such as a cleaning device used 1n the preceding step of sub-
strate 3.

The program for polishing the rear surface of substrate
determines the polishing range of actual polishing of the rear
surface of substrate 5 or the polishing conditions (e.g., a
pressing force that substrate polishing units 16 and 17 exerts
on substrate 3, a moving speed of substrate polishing units 16
and 17, a rotating speed of polishing members 32 and 33, a
rotating speed of substrate 5) on the basis of the information
related to the process at the preceding step of substrate 3
acquired from control unit 20, and polishes the rear surface of
substrate 5 according to the determined polishing range as the
polishing conditions.

The program for polishing the rear surface of substrate may
be configured to polish the rear surface of substrate 5 by
selecting any one of first and second substrate polishing units
16 and 17 on the basis of the information related to the process
at the preceding step of substrate 5, polish the rear surface of
substrate 5 using substrate polishing units 16 and 17, and
polish the rear surface of substrate 5 by setting the polishing
areas or the polishing conditions of first substrate polishing
unit 16 and second substrate polishing unit 17 to be different
from each other. In the following description, a exemplary
case will be described 1n which the rear surface of substrate 3
1s polished by using both first and second substrate polishing
units 16 and 17.

In the program for polishing the rear surface of substrate,
substrate 5 loaded on the upper portion of turntable 23 of
substrate holding unit 15 using substrate carrying device 7 1s
horizontally held by chucks 24 while the rear surface opposite
to the circuit formation surface of substrate 5 1s made to face
upward using substrate reversing device 8.

Subsequently, as shown 1 FIG. 5, second substrate polish-
ing unit 17 1s moved to the retreat position at the right side of
substrate 3, and first substrate polishing unit 16 1s moved to
the polishing start position of the polishing range determined
on the basis of the information related to the process at the
preceding step.

Next, as shown 1n FIG. 6, turntable 23 of substrate holding
unit 15 1s rotated to rotate substrate S while being held in the
horizontal direction, deionized water 1s supplied from nozzle
43 of deionized water supply unit 19 toward the rear surface
of substrate 5, and polishing member 32 of first substrate
polishing unit 16 1s moved by a necessary polishing range
from the center of the rear surface of substrate 5 toward the
outer peripheral edge portion thereot while polishing member
32 rotates to come 1nto close contact with the rear surface of
substrate 5 with the deionized water interposed therebetween.
At this time, first substrate polishing unit 16 1s driven with the
rpm and the pressing force determined on the basis of infor-
mation related to the process at the preceding step.

As described above, the program for polishing the rear
surface of substrate does not polish the entire rear surface of
substrate 3 using first substrate polishing unit 16, but polishes
only a predetermined range of the rear surface of substrate 5
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with a predetermined rpm and a predetermined pressing
force, where the predetermined range 1s determined on the
basis of information of the preceding step.

Subsequently, 1n the program for polishing the rear surface
of substrate, as shown 1n FIG. 7, first substrate polishing unit
16 1s moved to the initial position at the left side of substrate
5, and second substrate polishing umt 17 1s moved to a start-
ing position of the polishing range determined on the basis of
information related to the process at the preceding step.

Next, as shown 1n FIG. 8, turntable 23 of substrate holding
unit 15 1s rotated to rotate substrate 3 while being held in the
horizontal direction, deionized water 1s supplied from nozzle
43 of deionized water supply unit 19 toward the rear surface
ol substrate 5, and polishing member 33 of first substrate
polishing unit 17 1s moved by a necessary polishing range
from the center of the rear surface of substrate 5 toward the
outer peripheral edge portion thereof while polishing member
33 rotates to come 1nto close contact with the rear surface of
substrate 5 with the deionized water interposed therebetween.
At this time, second substrate polishing unit 17 1s driven with
the rpm and the pressing force determined on the basis of
information related to the process at the preceding step.

In this manner, the program for polishing the rear surface of
substrate does not polish the entire rear surface of substrate 5
using second substrate polishing unit 17, but polishes only a
predetermined range of the rear surface of substrate S with a
predetermined rpm and a predetermined pressing force,
where the predetermined range 1s determined on the basis of
information of the preceding step.

Subsequently, 1n the program for polishing the rear surface
of substrate, as shown 1n FIG. 9, second substrate polishing
unit 17 1s moved to the 1mitial position at the left side of
substrate 3, and substrate cleaning unit 18 1s moved to the

center position of substrate 5.

Next, as shown 1n FIG. 10, turntable 23 of substrate holding
unit 15 1s rotated to rotate substrate 3 while being held in the
horizontal direction, deionized water 1s supplied from nozzle
43 of the deionized water supply unit 19 toward the rear
surface of substrate 5, and brush 40 of substrate cleaning unit
18 1s moved from the center of the rear surface of substrate 5
toward the outer peripheral edge portion thereot while brush
40 rotates to come 1nto close contact with the rear surface of
substrate 3 with the deionized water interposed therebetween,
thereby cleaning the entire rear surface of substrate 5 using
substrate cleaning unit 18.

Subsequently, substrate 5 1s unloaded from the upper por-
tion of turntable 23 to substrate reversing device 8 using
substrate carrying device 7.

As described above, the rear surface of substrate 5 1s pol-
ished 1n the program for polishing the rear surface of sub-
strate.

In rear substrate surface polishing device 9 of rear substrate
surface polishing system 1, the operation of substrate polish-
ing units 16 and 17 1s controlled 1n accordance with informa-
tion related to the process at the preceding step of substrate 5
to polish the rear surface of substrate 5. For this reason, since
the rear surface of substrate 5 may be polished only for a
necessary and suilicient amount, a reduction 1n throughput
due to the polishing process of the rear surface of substrate 5
may be prevented. Furthermore, since the life span of polish-
ing members 32 and 33 may be increased, the labor, the time,
or the cost necessary for replacing polishing members 32 and
33 may be reduced.

In particular, when the rear surface of substrate 3 1s pol-
ished by using a plurality of types of substrate polishing units
16 and 17 or selectively using a plurality of types of substrate
polishing units 16 and 17, the rear surface of substrate S may
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be satisfactorily polished in accordance with the state of
substrate 3 such as the size of a convex portion at the rear
surtace thereof.

Further, when the polishing range at the rear surface of
substrate 3 1s restricted to a specific range instead of the entire
rear surface, the process time necessary for polishing the rear
surface of substrate 5 may be shortened.

Furthermore, when the rear surface of substrate 5 1s
cleaned by substrate cleaning unit 18 after the rear surface of
substrate 3 1s polished, particles or the like generated by the
polishing of the rear surface of substrate 3 may be excluded,
so that the particles may be prevented from adhering to the

front surface of substrate 5 again.

From the foregoing, 1t will be appreciated that various
embodiments of the present disclosure have been described
herein for purposes of illustration, and that various modifica-
tions may be made without departing from the scope and
spirit of the present disclosure. Accordingly, the various
embodiments disclosed herein are not intended to be limiting,
with the true scope and spirit being indicated by the following
claims.

What 1s claimed 1s:

1. An apparatus for polishing a substrate comprising:

a substrate polishing unit configured to polish arear surface
of the substrate which 1s an opposite surface to a circuit
formation surtace of the substrate;

a substrate cleaning unit including one of a brush, a sponge
or a fluid nozzle configured to clean the rear surface of
the substrate; and

a control unit configured to control the substrate polishing
unit and the substrate cleaning unit,

wherein the control unit 1s programmed to selectively pol-
ish only a convex portion of the rear surface of the
substrate 1n accordance with information acquired from
a process performed on the substrate prior to 1ts loading
to the substrate polishing unit, and to clean the substrate
in its entirety after the rear surface of the substrate is
polished by the substrate polishing unit.

2. The apparatus for polishing a substrate of claim 1,

wherein the control unit controls the substrate polishing
unit with a polishing range determined on the basis of
information acquired from the prior process pertormed
prior to the polishing process of the rear surface of the
substrate to perform the polishing process.

3. The apparatus for polishing a substrate of claim 1, fur-

ther comprising:

a plurality of types of substrate polishing units,

wherein the control unit controls any one or all of the
substrate polishing units determined on the basis of
information acquired from a prior process performed
prior to the polishing process of the rear surface of the
substrate to perform the polishing process.

4. The apparatus for polishing a substrate of claim 1,

wherein the substrate polishing unit has a configuration 1n
which a polishing member 1s connected to a rotation
shaft via a shock absorbing member which 1s formed of
an elastic and deformable material.

5. The apparatus for polishing a substrate of claim 4,

wherein the polishing member of the substrate polishing
unit 1s formed of a base material containing powders
harder than the substrate.

6. The apparatus for polishing a substrate of claim 5,

wherein the polishing member 1s formed 1n a brush shape 1n
which a plurality of brush bristles are implanted into a
base.
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7. The apparatus for polishing a substrate of claim 4,

wherein the polishing member 1s formed of a material
harder than the substrate, and the edge portion of the
polishing member contacting the substrate 1s formed to
be round.

8. The apparatus for polishing a substrate of claim 7,

wherein the polishing member 1s formed in a spherical
shape or a donut shape.

9. A system for polishing a substrate comprising:

a substrate polishing unit configured to polish a rear surface
of the substrate which 1s an opposite surface to a circuit
formation surface of the substrate;

a substrate cleaning unit including one of a brush, a sponge
or a fluid nozzle configured to clean the rear surface of
the substrate;

a control unit configured to control the substrate polishing,
unmit and the substrate cleaning unit; and

a substrate carrying unit configured to load and unload the
substrate to the substrate polishing unit,

wherein the control unit 1s programmed to selectively pol-
ish only a convex portion of the rear surface of the
substrate 1n accordance with information acquired from
a process performed on the substrate prior to 1ts loading
to the substrate polishing unit by the substrate carrying
unit, and to clean the substrate in 1ts entirety after the rear
surface of the substrate 1s polished by the substrate pol-
1shing unait.
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